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BAYS FROM RADIUM FLASH FOR SCIENTISTS AND LAYMEN AT HIGH SCHOOL
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QUEER LIGHT SEEN

--Sj BIG

IN DARKENED ROOM

Professor E. Kutherford of Can-- '
ada Demonstrates Power of

Kadio-Activit-

AUDIENCE APPLAUDS.

Plashes Which Travel 20,000
Miles a Second, Penetrate Iron

and May Cure Diseases
Are Witnessed.

Radium and radio activity were tho chlct
topic of interest to the pablic and the
scientists at yesterday's session of the
American Association for the Advance-
ment of Science. The announcement that
Professor E. Rutherford of McGill y,

Montreal, would sive a public
lecture, illustrated with experiments, at-

tracted a large number of persons to
tho Central High School early in the aft-
ernoon.

All of the various sections had finished
their sessions in time to allow the mem-

bers to attend the lecture, and long be-fc- re

tho time for the lecture to begin the
csdltorfum was crowded by those curious
to learn of radium and radio activity.

Professor Rutherford is a young man,
but he demonstrated to his audience that
Tie was thoroughly informed, on the sub-

ject of his lecture. He spoke rapidly, so

that at times it waa hard to follow him
through a maze of scientific technicali-
ties, but he had little difficulty in keeping
his hearers Interested throughout the dis-

course.
While the experiments were in progress

the auditorium waa darkened, so that
the audience could the better see the faint
glow that radium gives out Ees were
strained in the effort to see the rays,
that were Inv isible at first because of the
change from lightness to darkness, but
when the audience, after much peering,
discovered the faint flow. Professor
Rutherford was rewarded by hearty ap-

plause.
Carroll D. Wright, the United States

Labor Commissioner and president of
the association, introduced Professor
Rutherford, first requesting that the wom-

en remove their hats.
Mr. Wright said that the association

represents something more than scien-
tific work in the United States, that it is
American in tho broadest sense, and
therefore he warmly welcomed Professor
Rutherford, who, although a resident of
another country, is regarded as a fellow
scientist. Professor Rutherford Is a

STcllow of the Royal Society, and although
Jl'UUb lltVJ Dt.Jlb IUC ItUl 0 JC4U9 All

studying radio-activi- ty .

WOMAN'S TART IN WORK.
Professor Rutherford spoke In part as

follows:
"The subject of radio-activit- y is of

to the btiblle, on "account'' or the
surprising properties developed, and of
interest to scientific men because of the
light which it throws on the Important
question of the constitution of matter. I
will give tou a brief historical summary
of radium and radio-activit- y.

"It was first discovered In Paris by M.
Honors Becqueral, who Investigated the
photographic effects of emanations from
uranium compounds. Ho suspected a con
nection between the phosphorescence pro-

duced on the walls of an y tubo and
these uranium rajs.,

l'oincaro suggested mat tne same re-

sults would be given by bodies naturally
phosphorescent, and It was Becqueral who
found this to be true In the case of
uranium. The difference between the
uranium rays and the is that the
former are produced spontaneously and
last definitely, while tho latter require a
great deal of energy to produce them.

' '.The uranium rays have a property
which forms the basis of physical meas- -

., urements, namely, that of discharging an
; electrified body."

Professor Rutherford demonstrated this
by means of a gold-le- af electroscope. The
leaves of the electroscope, which had
been electrified previously, were dis-

charged by bringing into their neighbor-
hood a Vxry small quantity of radium,
whoso properties are similar to those of
uranium, but much more intense. The
Illustration was a demonstration of the
tremendous power of radium. Continuing,
Professor Rutherford said:

jJk "Mme. Cure Investigated to determine
flprhcther? ether substances would act like

rranhim, and she found that thorium
acted similarly. Later, she found that
pitch blende, an ore, found most largely In
Austria, pescssed these properties in a
very high degree; much greater, in fact,
than would be possessed either by pure
uranium or thorium. She attributed this
Increased activity to a new substance
which she called radium. She found that
the radiated power varied directly with the
amount of radium present, and not at all
upon the degree of concentration of the
substance containing it

OF TON.
"The preparation of radium from the

, pitch blende Is a very tedious chemical
v process. From one ton of the original ma-- :'

terlal only about on re-- q.

mains. It Is on this account that radium
Is so expensive, but because of its won-
derful power very 7::tle or It produces
very noticeable results,

sinee he dlscnverv of radium two new
substances, called pollonlum and actinium.

tvlng properties similar to radium, have
Discovered. Pure radium has a radialSKn power between one and two million

"SjtrBies.tnat or pure uranium.' "Hy& mutiitinna frnm mmum nm not
cduiiiHj visible. A reebie glow is the
sign of purity. The radiations may be de

ft

tected Dy tne norescence prouuera ui
them on on y rcreen or in wlllemlte,
on ore or zinc" This was illustrated by
experiments conducted In the darkened
auditorium- - ...

3-- "Radium produces three of rays
7iT emanations," continued Professor Ruth- -
-- erforct, "which are called the alpha, beta
larid gamma rays. The alpha rays aro
-- deviated In one direction, the beta ras

-- Jai the other, when a magnet is placed Inr their neighborhood. The gamma rays are
- not deviable. The beta rays aro very

fecssisllar to the cathode rays, produced by
aa electric discharge through rarifieA

- liases. They consist of very small particles
negatively eiecinnea, ana niov- -

equal o nail mm vl
"xnompson csumaics inm

particles Is one-on- e thou--r
nn a loin of hrdroeen.

m Am. matter
iMg with a speea

M Sfreiieof these
j.

M zmtiiih nt
",Mi"T6e alpha Tays have different properties j

iSsaiWol particles of matter about the rize' atom and arc positively
7 "ftJecUUled. They move with the speed of

feeet: 30,000 miles a second. Their pres--jn.- A

--us v hn riAtpntpri bv an instrument
-- & eai3 tho anlntharlGcope. in which thef5ft. tu.vL narifMMt iirp made to strike a screen

xrith r.uinhido of zinc Under the
ice of the bombardment of particles.

en gutters wim parucies or nsnu
rtfcjinnr Rutherford was unable to
f)t tTifa bfcaus-h- did not have

ithariscope, he had-t- o use the stere-- t,
n. . nihstitute. The slides were

t a Arranged that the effect of tho rays

flashea of light, which, if the spinthari-
scope hod been used, would have demon-
strated the presence of the alpha rays in
radium.

PENETRATING IRON.
In tho lantern slide Illustration the ac-

tion of an Individual atom was witnessed,
the atom throwing off parts of Itself, rep-

resented by tho particles of light, indi-
cating tho presence of tho alpha rays.
The alpha rajs are very penetrating and
similar to the This was dem-
onstrated by Professor Rutherford, who
showed that the alpha rajs penetrated
an Iron plate two Inches thick.

Another Important property of radium
is the gaseous emanation that it diffuses,
which are like the gases of the argon
family. Professor Rutherford then raised
the question whether these emanationi are
material, and said that the) are, becausethey can be condensed by cold.

"To prove this. Professor Rutherford
heated a tube containing radium, making
emanations. The emanations were carried
to an electroscope throjgh a tube, and dis-
charged the electroscope.

Professor Rutherford has discovered
that one grain of radium gives off 100 gram
calories an hour. Tho heat of radium Is
verj great, and Professor Rutherford said
that one pound of radium wou'd generate

er. These effects cf ra-
dium are produced by some sort of chemi-
cal or atomic chirgc, and. therefore, the
energy produced by radium comes fromitselt

"One month after losing the emanation","
continued the professar. "radium gradual-
ly recovers its radio-activ- e power, while
the emanation loses rower Just as fast as
radium recovers. Then the total power ot
radium is constant. After the alpha ravs
are expelled the emanations arc lft. The
emanation produces another kind of mat-
ter, which in turn produces excited activ-
ity. Then three kinds of matter are pro-
duced in succession.

"The fourth change produces pollonlum,
while the flnnl product Is cither helium or
hydrogen, although it is not known defi-
nitely which. Evidence for the breaking
up of atoms is found in the fact that ridi-u- m

has been radiating "dnce creation. The
alpha particles given off are either helium
or hydrogen, helium always being found
near radio-activit- y substances

"Each change forms a definite product.
Then the transmutation is spontaneous Itgoes on immutably. It is not probable
that we can control it. If wo could, ali.rge amount of power would be available
from a minute quantity of radium "

As to its medical uses. Professor Ruther-
ford said that it is a partial cure for can-
cer, while on the question of whether It
Is a cure for consumption there is much
speculation, but little definite knowledge

After the lecture the professor was sur-
rounded by an eager crowd that thronged
about in an effort to get a closer view of
radium.

PROFESSOR LEWIS HAUPT
ON MISSISSIPPI FLOODS.

Levees have 'demonstrated that they are
a failure as a means of deepening rivers
and preventing floods, according to the pa-

per read by Professor Lewis M. Haupt be-

fore the Engineering Section of the Amer-
ican Association for the Advancement of
Science last night.

Professor Haupt. who has been a mem-
ber of the Panama Canal Commission
twice, is one of the leading authorities in
the world of hydraulic engineering, having
won many medals ard awards from va-
rious scientific societies.

The American Phi'osophlcal Society
awarded tho Magellanic premium In 1SS7
to him; the National Export Expositiongave him Its h!ghft award in 1S99. and he"
received a gold medal at the Paris Expo-
sition. He also received the Elliott Cres-so- n

gold medal of the Fran'tlln Institute
In 1301. He Is the inventor of the reaction
breakwater system, which promises to
revolutionise the methods ot deepening
harbor approaches. He also la an author-ity on river engineering, and of the Mis-
sissippi Rivet he said:

"Th2 levees have amply demonstrated
that they arc a failure as a moJe of deep-
ening your river. The reports and statis-
tics of the last twenty years prove con-
clusively that they merely result in rais-
ing the bed of the stream as fast as the
levees are heightened.

"What you need are efforts expended at
the shallow and tortuous parts of the
stream By deepening and straightening
the channel at these points, y ou w ill carry
off the water at a much Taster rate, thus
preventing congestion and consequent de-
positing of bars further up"

After recountine the efforts that have
been made In the last twenty years to
prevent the disastrous floods of the Mis-
sissippi River bv building levees and
dikes. Professor Haupt said, in part, il-

lustrating his talk with stereoptlcon views
showing the phycleal conditions existing
In the Mississippi River valley:

"HYDRAULIC DREDGES.
"It Is reasonable to conclude that tho

effect of the levee system upon the navi-
gable channel Is at least negative, and
hence the Mississippi Riv er Commission has
at lengtn Deen lorcca to reiori 10 me ua
of powerful hydraulic dredge for the pur-
pose of tmporarlly increasing the depths
across the bars during the season of low
water. But so unstab'c arc these cuts
that in some Instances they are redredgid
lrom three to four times within a

during the low-wat- er season and
the plant Is of little use during tho re-
mainder of the year

"Moreover, under the act of 1S32, there
would seem to be no authority for Federal
appropriations for the levees, unless they
are found To afford ease and safety to
tho navigation and commerce of the river
and to deepen the channel.' It would also
appear that the transient drcagfng of tho
bars docs not fall within the require-
ments of creating a permanent channel,
nor does it operate to prevent destructive
floods'

"But Is the first law of
nature ard the local belief in the effi-
ciency of embankments for 'the purpose of
reclaiming lands or preventing Injury' to
the lands or private property from over-
flow,' is so Innate that the occupants of
such tracts are almost a unit in their de-

mands for national aid for protection and
not without reason, since they have a
right to be protected in their lives, homes
and property from the ravages of a com-
mon enemy from without. Since, under
existing conditions there appears to be
no warrant for the application of tne
funds to reclamat'on works pure and sim-
ple, the law should be amended and an
appropriation should be made directly for
this purpose independently of the com-
mercial or navigation requirements;

"The lands thus reclaimed are amongst
the most fertile and des'rable within the
Federal domain and would become the
source of a large volume of staple com-
modities for manufactures and food
products. There is quite as strong an
argument for the development of this
portion of our territory by tho exclusion
of floods and their devastations at the
expense of the general Government as
there is for the fertilization of the arid
lands of the western plains by tho appli-
cation of irrigation. While one section
has too much water at certain seasons
the other was too little, and it is unques-
tionably the function of a paternal gov-
ernment to equalize and regulate the dis-
tribution of tMs element for
the general welfare.

"To this extent and for vthis purpose
levees are unquestionably useful, yet they
ore not the only resource of the engineer-
ing profession in alleviating floods and
reclaiming lands. Dralnago is an impor-
tant factor and this Is based upon the
principle of drawing down the water by
gravity to lower levels and voiding it as
rapidly as the topography will permit,
buti this Important exped ent has been
vigorously opposed by levee advocates
and set aside untried as purely theoret-
ical, hence It is that attention is directed
to a few physical facts as to the direct
benefits to be derived from the opening
of all possible avenues ot escape of the
flood waters.

THE OUTLET SYSTEM.
"There has been much misunderstanding

as to the practical application of this sy

and erroneous impressions prevail as
to Its results In consequence of tho deduc-
tions drawn from natural crevasses.

"As the discharge from these openings
returns to the main trunk lower down,
through the tributaries, where the conflu-
ence ot waters further obstructs the flow
and cause? deposits. It Is claimed that
outlets would bo harmful. But this is not
the condition which would prevail if
properly constructed weirs and regulating
works were placed so as to permit the
discharge of a portion of the excess of
the floods into suitably located impound-
ing reservoirs, remote from the erosive
action of the river currents.

"It Is also claimed that the navigable
channel would be injured by the reduc-
tion of volume below the crevasses, and
that the bed would rise In consequence
thereof. This conclusion does not appear
to be sustained either in theory or prac-
tice. On this point Generals Humphreys
and Abbot state (page 3S7, 'Physics and
Hydraulics"), under the head of Outlets:
This plan consists In reducing the flood
discharge by waste-weir- s, and conveying
the surplus water to the Gulf by chan-
nels other than that of the main river.

"The advantages of this system have
been stoutly contested by manor writers
on the zround that reducing the discharger

PROFESSOR E.DVrtGHSAtrPEKSOIf.

Three distinguished attendants at tho
mectinir of the American Association for
the Advancement of Science. Mr. Wright
Is Urlted States Labor Commissioner:
Professor Sanderson occupies the chair
of entomology at the Agricultural Col-

lege of Texas, and Doctor Howard Is
Chief of the Bureau of Entomology at
Washington.

of the Mississippi will occasion deposits
In Its channel, arl eventually elevate
rather than depress the surface of the
river. In support of this opinion they
have urged, tlrat. that actual measure-
ments upon the river at certain crevasses
prove that deposits are made when the
velocity is thus checked; and. second, that
theoretical reasoning indicates that sjch
dcrwlts ought to be anticipated.

"'Certain operations of tnii, survey were
conducted with cspoc'nl reference to de-
termine the effects of outlets, and they
demonstrate, with a degree of certainty
rarely to be attained in such investiga-
tions, that the opinions advanced by these
writers are totally erroneous.'

"The report then analyzes the two cases
cited in proof of the assertior, v'z, the
Fortier crevasse, of Ap'H, 1S4S, and thatot Conret-Carr- e of ISA and bliows that
the phenomena attributed to the breaches
wcn those ordinarily found to result from
bends and straight reaches, and that, in
fact, even in a natural crevasse therewas ro bar formed tclow SLch opening in
the banks, and that 'the nssert!onn to thecontrary are erroneous.' They add: 'Tl ere
is no evidence whatever thnt any filllrgup of tha bed ever did occur in conse-quenc- o

of a high-wat- er outlet, and, more-
over. It Is Impossible tint It ever shouldoccur, either lrom the deposition of sccil-rr.-

held In suspension or drifting alongt.,e bottom." 'Tho conclusion is, then, inevitablethat so far as the river itself is con-
cerned they are of utility. Fc.vpractical problems admit of eo positive a,
solution. N

"Perhaps the best evidence on this
much-moote- d point will be found in theanswer of Nature herself, so that an

of the bed below the head ofthe (Lsirlbutaries will throw much lighton the subject.
REVERSE CURVES.

'Taking that portion of the delta below
the forts which is In.a state of nature and
unleveed it Is observed that In tho re-
verse curves swing around these defenses,where the radii are but two and one and
J".1!'3'- mllcs. tho greatest depths are
thirty-on-e and twenty --nine fathoms re-
spectively, duo to the reaction of thesharp concave banks and the reducedwidth. As the radius lengthens to threemiles, the thalweg depths shoal tothirteen, fvclve and eleven fathoms, andthe river also widens gradually to thecrevasse known as 'The Jump," wherethe width exceeds a half mile and thodepths increase to sixteen fathoms abreastof the opening and to thirty-nin- e fathomsand no bottom at a quarter of a milelov cr down, with over nfteen fathoms- forseveral miles.

"In this instance, therefore, the depthbelow the crevas3e Instead of bcinjr letis moro than twice as great and it is notduo to local curvature, but apparently toImpact duo to the suction or set of thecurrents toward the right bank."Continuing downstreim, as it widensout to a mile in breadth, the bed shoalsto about six fathoms at the head of thePasses which may be regarded as threecrevasses and yet it will be found thatIn each one of these distributaries thedepths exceed those of the undivided
stream. In the Pass a Loutre it is twelve,in South Pass ten and In Southwest Pass
thirteen fathoms, with no bottom, all atthe points of Incidence of the divided cur-
rents. Again in the Pass a Loutre at tnecravasse, which formed in 1S31, the depth
abreast tho opening is thirteen fathomsand one roll" below it Is fourteen and one-hal- f.

This same stream again divides In-
to two m-- in fhjv.in;elgnt nn-- I

fathoms below the point ofseparation, in the more direct channel,and eleven and one-ha- lf along the bharperconcavity ot the Southeast Pass, duo to
reaction of the bank. Without further
elaboration, the same general results may
be seen wherever a crevasse occurs andthere is no indication of shoaling due tothe escape of tho excess of the floodwaters or loss of volume.

"On the other hand there is a verv
marked benefit observable in the relief

to the stream, for these openings
cnablo it to discharge a large portion ofIts sediment beyond the banks and out ofth( highway of commerce, which must
otherwise be carried to the Gulf and bedropped dlrpctiy across th rhannel, thusextending the trough, reducing the slope
and Increasing the height of the flood3
In fact, a former Chief Englnrer of the
State of Louisiana stated Hint the reason
fo selecting the southwest Pass for im-
provement was because of Its greater
general depth, so that the "hoaling, which
mut result from the extension of th"
channel four miles by tho two Jetties,
would not so soon affect the navigable
dtpths. in copstquence of the contraction
of the outktT

"As already stated similar results have
taken place In the South Pass above the
Jetties, where the fill In ono place has ex-
ceeded fourty feet. But these la'ral out-
lets also play an important part in the
reclamation of land as well as In reduc-
ing floods and rmrrov-ir- g navigation, for
by this method of hydraulic grading, with-
out cost, larpe areas are gradually filled
and converted Into valuable plantatlors
The extent of these deposits may be
roughly determined by a comparison of
the United States Coast Survey charts of
1S51 and 1SSI. from which it appears that
tho accretion to the land above water in
the vicinity of the Bayou Grand Li ard,
Soanish Pass, Red Pass, Tiger Pas,
Grand and William's Pas. during the
thirty years between the sarveys, amount-
ed to about 113 square mils. or nearly

acres. At Cubitt's Gap, where the
river is straight and wide the rate of
deposit has also been considerable. This
breach occurred in 1S3 and within a fewj ear? an area of about eight square miles
was ra!cd above water, while a survey
made by a Mr. Chucas Lcwi. in TSi
phowed further deposits co.ering some

2 square miles. vh!ch is already laid out
on paner under the Government land sys-
tem. Into townships and ections.

COST CONSIDERATION.
"A better Idea of the extent of this ccn-butl-

to the wealth of the nation may
be obtained by computing the cost of se-

curing It by the usual method of back-
filling by tho use of hydraulic dredging at,
say, 10 cents per cubic yard, ard assum-
ing the average depth to bo nine fet On
this basis the total fill woald n2gr"s''e
some P,O0O,O0O cable yards In the thirty
years, or over 13,0K,tXX) cubic yards per
year. The total cost of securing this re-
sult by dredging, regardless of Ziult, would
therefore represent $W,000.COO for this one
crevasse.

"At 'the Jump," where 113 square miles
were reclaimed in about thirty years, the
cost would have been 1530.000 per annum
ir attempted by mechanical dredging; or
au5.000.for the entire time (or over S1.KM
per acre), so teat the cost woald have
been prohibitory- - This one annual depos-
it withdrawn frrra thw"river avc-age-

about SjfiOOKO cubic rfrds, and as the
total amount of sediment carried to the
Gulf has been .tlmated by Humphreys

- L. HOWARD.,

mliwi'' r m

ERESiEEiiT crrroli. d. Wright?
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REPORTED THAT RADIUM

COMPLETELY CURED CANCER. ?

New-- York, Dec. 30 Radium is rerorted to have removed a, cancer which
spread over the entire right chek of William Hoffman, C2 years old, of New-

ark, nC J. When he came here for treatment several specialists expressed the
belief that 'he growth could bo removed bnly by cutting away nearly all the
flesh on one side of his head.

Hoffman's nephew, a physician, procured a tube containing a tiny portion
of radium and experimented Ly placing it in the patient's mouth. He reports
that Hoffman complained of a burning sensation In the check, which became
uncndurablo .after forty minutes. The swelling began to go down immediately
and the growth began to disappear after the treatment had been continued a
few days

A stronger tube was procured from Paris and, at the end of six weeks, the
cancer is raid to have entirely disappeared, leaving tno cheek in its normal
state. '.'Ov'4'')vvv''vvvva

and Abbot at 273 0OJ.000 yards, It represents
13 per cent of the whole; while the
annual deposit at Cubitt's Gap is E per
cent, making about one-six- of the sedi-
ment which Is thus withdrawn by these
crevasses with consequent benefit to nav-
igation, reduction of flood height and in-

crease of the public domain, ail Vrlthout
cost.

It would therefore sem that thesojat-era- l
outlets have very much to corrrrrend

them to the consideration not only of
eng.neers but of economists, business men,
farmers and real estate dealers, and tnat
so far as the evidence of nature goes
their operation is only beneficial and In
nowise Injurious. If they were closed ana
the river leveed, all ot the advantages
named would be destroyed and the sedi-
ment would be carried to the mouth.where
it would extend the bars more raridly,
rai3e the flood-plai- n and require eleva-
tion of the entire system of levees along
the river bank".

"But there Is another class of outlets
which may be considered in this connec-
tion and that is the bars which obstruct
the mouths and thus prevent the free ills;
charge of the fluvial waters. These may
be distinguished as longitudinal outlets,
and their permanent removal to entirely
practicable by applying the energy of the
river to the work to be done.

SEDIMENTARY STREAMS.

vTILis a well known fact that a sedimen-
tary stream, flowirg through a straight
reach, ecldom maintatns a single per-

manent chmnel, while In swinging around
curves the concave bank, acting as the
directrix, causes a reaction which deepens
the bed and deposits the silt upon the
complementary, eonvex bank which is
the resultant of this action. In this way,
by the operation ot natural laws, the de-

posits are removed from the path of nav-

igation and the cross-sectio- n is automat-
ically adjusted to the requirements of the
river. Instead, therefore, of building two
parallel Jetties as substitutes for the nat-
ural banks and thus extending tne river
into the Gulf at the expend of its slope
and the reduction of Its area of discharge
along straight lines, which are unnatural
and unfavorable, it will be found more
rational to build one curved training wall,
so placed as to create a head and reaction,
which will transport the s'lt to the oppo-

site or convex bank, where it will be de-

posited without cost, leaving an ample
navigable channel and saving tha expense
of one of the Jetties, while it also scours
away the bar directly In front of tho
mouth and afforas an open passage for
the effluent water.

"By thus utilizing the tendency of water
to flow In curved lines, instead of straight
ones, half the cost of the Jetty works may
be saved and a better and more permanent
channel be obtained, with a lowcraig of
the flood heights of the river. This re-
sult is due to the form of the orifice thu3
created, and It will be seen that when no
such modification is applied tha effluent
stream Is abruptly checked by tho Inertia
of the Gulf water and the sediment thus
deposited acts as a buffer to divide and
detlcct the energy into lateral compo-
nents, which are again subdivided indefi-
nitely, as shown In tho typical forms of
the deposits at Cubitts Gap, whereas
when supported and concentrated by the
continuous reacticn of a property --p.accd
resisting medium, the activity of the cur-
rents thus generated will prevent deposits
near the trace of the work and create a
neutral zene or counterscarp at some dis-
tance therefrom, which will thus become
the site for the dump. These features may
be observed wherever there are obstacles
placed in the path ot a current. The best
artiflc'al Illustration of the efficiency of
this principle as applied to a tidal inlet,
with a feeble tide, ts to be found at Ar-
ansas Pass, Tex.

'The lowering of the flood plain by the
removal of the barriers to the longitudinal
discharge Is also well Illustrated by the
ootratlons on the Riv er Tyne in England,
where the flood heights have been reduced
from 9 to 3 feet along the stream, by the
opening of the mouth and removal of the
bars from the bed.

"Regardless, therefore, of the Interests
of navigation. It would be of great benefit
to the State and Nation to open tne
couths of all tbu pasDes for drainage and

O.

reclamation purposes, and by the use of
the pi oner form ot tool this could be ac-
complished more effectively and at less
cost than bv the methods now in vogue
at the mouths of sedimentary rivers.

REGULATION NECESSARY.
"In the foregoing analysis ir has been

the Intention to lay particular stress upon
the necessity of so regulating the move-
ments of the sediment as to prevent Its
being deposited in the pathway of the
stream, where it may operate to obstruct
Its flow, causing elevation of bed, banks,
lev ccs and greater risks and expense, for
It is evident that so long as the com-
mingled earth and water are confined to
the channel with no avenues of escape
the deposits must engorge the bed and
involve continuous danger and expense.

"It wou'd seem that the .attention of
the engineering profession has been

mainly upon the control ot thewater, apart from its sediment, and withsecondary consideration to tho ev.Is re-
sulting from failure to separate these two
elements, which, it is believed, may be
done to great advantage at a number ofpoints en ruote, whero lands may be re-
claimed ty tho natural process of hy-
draulic; grading and large tracts of therichest arable land be reclaimed in a
comparatively short time at a cost which
will be insignificant as compared withthat required to grade and drain It by
mechanical means

"It is, therefore, desired to direct par-
ticular attention to the necessity of pro-vidi- rg

suitable dumping sites for the mudcarried seaward by the river in times ofHood, where it may be deposited beyond
the banks of the stream without injury,through or over suitable weirs and be re-
tained by Imposndlng dlke3 In the low,swampy regions to their advantage.

"The question is similar In its general
features and effects to that prevailing atthe inlets along alluvial coasts, where Itwas the practice to attempt the removalof the bars by Jetties in pairs supplement-
ed by dredging, but which method has notbeen able to meet fully the demands ofmodermv easels, so tiiat recourse u now-bein-g

had to the control of the heavierearthy- - materials which compose theseIn such manner as to protectthe channels from their encroachmentsand cause the single concave Jetty to con-struct and maintain much greater depths
than exist in a state of nature."

PROFESSOR SANDERSON
ON COTTON BOLL WEEVIL

Professor E. Dwight Sanderson. In a pa-
per on 'The Menican Cotton Boll Weevil
in Texas," discussed the life history of
tho pest, the Injury done by it to the cot-
ton crop in the States In the cotton belt,
and pointed out that sprays ard ma-
chines to exterminate the insect are val-
ueless.

The remedy he suggested he called an
educational one. In bringing about a. bet-
ter cotton culture and more intelligent
culture in general. Professor Sanderson
Is professor of entomology at the Agri-
cultural and Mechanical College of Tex-
as, and his paper, which was read hefare
the Entomological Section, was Interest-
ing.

Professor Sanderson said:
"In 1101 Congress made a special appro-

priation for tpc Division of Entomology
to again taka up the study of the boll
weevil, as its rorthward and eastward
spread menaced adjoining cotton States.
In 1301 Mr. Kuuter was placed in charge
ot the work and a laboratory was estab-
lished at Victoria. In 1202, under renewed
appropriation, Mr. Hunter contracted with
the proprietors of two large farms, one at
Victoria and another at Calvert, upon
w hlch the cotton was to be grown accord-
ing to his directions, the department
guaranteeing a certain crop per aero and
paying cxtraordirnry costs. This arrange-
ment was highly satisfactory and in 1V3
ski farms, distributed over the principal
cotton districts of the State, were tha?
operated.

"It Is now proposed to operate a large
number of such farms by the Department

In 1304 along the lines demonstrated to be
successful by the Division of Entomolo-
gy. During the last two years Mr. Hun-
ter and his asristants have also Inves-
tigated the life history and habits of the
weevil In a marner most satisfactory
and unprecedented In but
no details have yet been pub isueJ. In the
fall of 1202 Professor Maliy resgned his
position and I was called to take up tne
work for the State.

GENERAL CULTURE METHODS.
"It has been generally recognized for

many years that general cultural methoJs
must be the principal means employed
against most of the Insects affecting sta-
ple crops Entomologists have Investi-
gated the life histories and in many cases
demonstrated by cxp'tiance how they
might be fought. Never before, however,
so far as I am aware, has a large acreage
of land practically been rented and upon
It a demonstration made of the methods
advised. It has onlv been since the es-
tablishment of these farms und a perma-
nent laboratory in Texas that the Di-
vision of Entomology has made a decided
Impression upon tne cotton growers of
the State, or indeed ha3 thoroughly in-
vestigated tne natuial history and means
of combating the weevil. Th.s sets a
new pace and shows a new method in
me practical demonstration of results of
entomological research.

"Of tlie means of controlling the pest
advocated by the division up to 1XA, only
that of the fall destruction of the stalk.-
and thorough culture havu proven to ue
of general value

"Whether splaying with sweetened
is ot any value In destroying the

overwintered beetles on young cition in
Epring I am unable to state from my own
experiments. The weev is did not appear
in numbers sufficient to warrant spraying
in our fields this year until July. I then
sprayed, but with no effect. That sweet-
ened arsenlcals are of no value in kllllrg
weevils in summer or fall, even when
deprived of squares, I have proven again
and again with a--I strengths of poison
ooui in tne laDoratory ana iieiu.
Indeed sweetening tne poison with es

and honey decs not seem to
"The matter of the fall destruction of

the stalks has not, however, been as gen-
erally adopted by planters even In South
Texas as we might have wished or ex-
pected. Many cuu'cs conspire against this
practice. The Div s.on of Entomology has
from the fir-i- t advocated legislation mak--I

ig sucli destructron of tho stalks
which v.ci'Ia also seem to be In-

dorsed ly Fcavtary Wilson In his last re-
port. Ta.t f.uch legislation would be ile

if !l could be enforced there can
bo but Utile dcubt. Whether it Is possible
and constitutional to perfect an organiza-
tion for Its profitable enforcement is a
legislative question beyond the writer. As
soon as it has been thoroughly demon-
strated that such fall wor is of im-
portance and the planters realize it as
they are ni w appreciating eaily planting
and earlv varieties; in short, when the
best public sentiment realizes tho neces-
sity for such IcgMalion. it may be possi-
ble 10 seenre its enactment. From the en-
forcement of uch possible legislation the
Southern ci.tr mclcgist mav devoutly pray
that he be r.l'owfd to wash his hands en-
tirely.

SPRAYS ARE VALUELESS.
"All machines, sprays, noxtlons, etc.,

have proven of little or no value, owing
to the habits cf the weevil; none aro be-
ing recommerded by us, and there seems
but little promise in any of the Ideas yet
brought forward. The Lagislature of Tex-
as has offered a reward of $50,000 for a
remedy for the weevil, providing its ap-
plication costs rot ever Jl per acre, but
which is so hedged around with provisos
that it Is decidedly Improbable that it
will be awarded. Furthermore, the method
must be given to the State and patent
rights forfei'ed, so that it Is an exceed-
ingly poor businera proposition for the In-
ventor. The posalb'lity of the Invention e

spray or machine for destroying thepest has done much to delay the moregeneral adoption of the cultural methodsnow agreed as being successful for avoid-ing Injury. The faith of tho average farm-er In the superhuman ability of the sci-
entist to devise new and unheard-o- fmeans of cch a pest is in-
deed flattering to the latter, but I3 dis-
couraging when he appreciates the im-
possibility of meeting tho expectations
of the farmer, who is slow to realize thata remedy per se Is not necessary, ard
who. though the entomologist may have
elucidated the habits of the pest and dem-
onstrated how a profitahls crop may becrown, only scoffs at him ca a scientifictheorist, because he cannot devise somemeans for utterly exterminating the pest.
With such conditions you. are all familiar."It Is my belief that It Is quite improb-
able that any decidedly different means ofcombating the boll weevil will be ascer-
tained other than modifications and per-
fections of the cultaral methods now ad-
vised, un'ess thre be a discovery of somephysical, chemical or biological principle
which may be applied to the problem, butfor the discovery of whleh the entomol-ogist certainly cannot be held responsible.

"The greatest task In fighting the boll
weevil Is. therefore, an educational one. Inbringing about a better cotton culture anJmore intelligent agriculture In general.
That this should he the work devolvingupon an entomologist is unfortunate, butit has been my chief work for the lastyear and has seemed the most fruitfulfield, being demanded by the pecple andappreciated by them.

INJURY IS EXTENSIVE.
'The actual Injury done by this insect

has been the subject of much wl'd specu-
lation as well as serious study. ProfessorMaliy very conservatively estimated it atiSZH,va In 1502, basing his flmires upon
the production of 1300. Recently, at theTexas Cotton Convention. Mr. W. D. Hun-ter estimated the loss this year at

One prominent planter has beenquoted In the Dress as estimating the lossthis y ear at $0,000 000.
"In 1903 the Injury has been extended.

Five counties in north-centr- Texas inparticular which showed a decided In-
crease in 1902 over 1S99. having in 1S03 160.-4- 77

bales. In 1903 suffered a loss of at
least 0.000 bales or 53 per cent, at
"bast th of which was due to the
boll worm. The area lnturetl by-- the wee-
vil was also extended elsewhere. In gen-
eral the Injury due entirely to the weevil
In the area previously Injured was about
the same, though In many Instances bet-
ter crops vere made. Excessive rainfall,
was. however, very favorable for Injury
by tho weevil and assuming the shortage
to be the same (415,935 bales), and adding
to It the InJ.ry in the five counties above
mentioned, there was undoubtedly a loss
Of SOO.OCO hale3 In 19M ehnreenhle In the
boll weevil.

"W hether this Is an overestimate or not
will appear upon receipt of the census
report by counties for 19XS.

NOT A TOTAL LOSS.
"This Is not. however, a complete los by

any means, for were these 500,000 bales
now on the maricet the price or cotton
would be nearer S cents than 14 cents,
as It was quoted yesterday, the highest
in New York since 1873, according to
the daily press. The Texas crop of 1903
has brought considerably more money
Into the State than that ot 1S99, despite
tha decrease.

"But the benefit of this rise has not ac-
crued equally to all, about CO or Go per
cent of the acreage making a very fair
crop and securing the entire benefit, while
35 or 40 per cent of the acreage secured
but half a crop. As there was a rise In
Jirice of at least 25 per cent, the real

therefore would be but 37"i per cent
instead of 50 per cent of the crop on the
injured area of approximately $15,000,000.

"That portion of the State hitherto un-
injured yields roundly 1.500.000 bales.
Should It suffer the same loss as the ter-
ritory now Injured during the next few
years, the Ios will be something appall-
ing, exceeding the Ios due to a single cr

pesi In any State heretofore estimated
so fir as I f m aware.

"The weevil has now apoeared In Iso-

lated spots In Louisiana. There seems no
reason why It should not spread to the
Mississippi and a'ong the Gulf Coast
throughout the cotton belt, as o'her In-

sects have done. When It reaciles the
M!ss'sIooI bottoms, whe-- e the rainfall is
much greater than In Texas. It will be
much moro difficult to combat than in
Texas, and the outlook Is by no means
plcaslnsr for the planters of those sec-tlo-

It Is high time that the planters of
the South commence to carefully study
and adopt every means of Increasing the
product of this their staple crop, so that
they may continue to grow It profitably
In spite of this terrible scourge. Hence-
forth the problem will probably be more
of an agricultural than an entomolog'cal
one."

FATHER BRENNAN SH0VS
PROGRESS OF ASTRONOMY.

Much attention was attracted to the
paper prepared and rend by the Reverend
Martin S. Brennan, A. M. Sc. D.. on the
progress of astronomy In the United
States.

Father Brennan. who Is pastor of St,
Lawrence OToo!e"s Catholic Church, St.
Louis, has an international reputation as
an astronomer and is the author of sev-
eral works on that subject.

In his sketch v esterday be said In part:
The systematic cultivation of practical-astronom- y

In the United States 13 of com-
paratively recent date.

The first real Impulse toward its ad

vancement here waa a donation of J1.200
made by Mr. Sheldon Clarke to Yale Col-

lege in 1S2J, lor the purchase of a tele-
scope. Tne instrument was mada by Dol-lo-

of London, having an object glass
of 5 Inches apertuie and a focal length
of 10 feet. It was a very fine instru-
ment, being perfectly achromatic and of
really good definition. It had a splrder-lin- e

micrometer attachment ot the bezt
construction, this telescope waa moJntea
on castors und placed in a room with low
w.ndows, so that no object could be
viewed that had attained an altitude of
J) degrees above the horizon.

The predicted return of Halleys comet,
in 1S35, was an event that aroused great
Interest in astronomers. The most eminent
European astronomers had computed the
periodic time of the great comet's return
and the popular Journals of the time drew
public attention to the subject. Halley's
was the flrct comet the orbital time of
which had ocen computed.

Professors Olmsted and Loom's, with
this Clarke telescope, were the first In
this country to observe the comet's re-
turn, and made the fact known weeks
before newu arrived of its having been
seen In Europe.

This really gave a great Impulse In this
country to astronomical ohrvatlor. and
brought prominently before the public the
Importance of having large telescopes
with all the appurtenances necessary for
exact observation

Pefore tho Clarke telescope the Instru-
ments In use in this country" were few
and small, and the observations seldom
reached bevond the rctlce of a solar or
lunar eclipse and some few unimportant
celestial measurements by means ot a
sextant.

Professor Albert Hopkins, in 1!C3. may
be said to have fourded the first regular
astronomical observatory In this country.
It was bu'lt in connection with Williams
College. Masachusetts

Op the evenlns of January 3. 13S, themlghtv equatorial of-t- Lick Observatory
was first directed to the haven3 Theobservatory Is situated on Mount Hamil-ton, flftv miles south of San Francisco,
ard 4 2S5 feet above the level of the sea.

The great objective, aperture,
was made by-- the Clsrits. The Lick Ob-
servatory besides possessing the great
telescope has the bsst equlDtnent of as-
tronomical Instruments In the world.

Profersor Edward K. Barnard, one of
the observers, renowned always for hiskeenness of vision, discovered, with the
PfiU, refractor, on the night of September
X..153?: i fl"n moon to the planet Jupiter.
Thf little satellite i3 less than 100 milesIn diameter, is distant about 112,500 miles
"om the centre of Jupiter: having aperiodic tlmo of 11 hours, 57 minutes, and
22.61 seconds and shines with the lustre.of a rtar of the thlrteerth magnitude.

Thl3 Is. in ail probability, the greatest
astronomical achievement of the centu-- y.

Professor Barnard was the first to dis-
cover a comet by means of photography;
this he accomplished on October 12. 1S32.

Attached to the University of Chicago
Is the great s Observatory. In thisobservatory Is a mlchty forty-irc- h re-
fractor made by the Clarks. A magnificentcorps of observers is In charge of the ob-servatory, and certainly great things areexpected from that quarter.

Thus sixty years ago the United States
had scarcely ore properly equipped ob-
servatory: now they have the finest In theworld, manned by the moot untiring- andcompetent astronomera.

Celestial photography Is a great aid to
the astronomers of v. and has madewonderfjl progress within a very fewyears.

The chemical plate Is sensitive to rays
which are incapable of affecting vision,
ond bv lone exposure can accumulate lm
nre3c!ons almost indefinitely. Faint ob-
jects may b nhctosraphed, which the tel-escope cosld never reveal.Photographv alro registers planetary,
solar and stellar phenomena. Independent
of the source of error of ordinary ob-
servation.

Doctor Henry Draper of New York andProfessor Bond of Cambridge made t"3first oxoeriments In celestial photography.
Doctor Draper was the first to obtain aphotograph of the fixed lines In the spec-

tra of stars, and he persevered In this
work until he had obtained Imprezslons oftho spectra of more than 100 stars.

In 1S77 he announced "the discovery ofoxygen In th sun by photography, and anew theory of the solar spectrum." Thiswas cTtnlnly one of the most brilliantastronomical discoveries ever made.
America may be said to bo a new andlate comer Into the field of astronomicalscience, but American astronomers are

fervent and devoted. They have. Indeed,already achieved much and may be con-
fidently expected to achieve even muchmore brilliant results In the near future.They wok in harmony and are thorough-
ly organized. They have formed alreadvsome excellent associations, such as the
Astronomical Society of the Pacific, the
Astroromlcal and Astrophv-slca-l Society
of America and the St. Louis Academy of
Science.

PROFESSOR J. B.WEBB
ON ARTIFICIAL FLIGHT.

Professor J. Burkltt Webb of Stevens'
Institute, Hobokes. N. J., discussed the
problem of artificial flight In a paper en
"A Flying Machine Problem," read before
the section on mechanical science and
engineering yesterday morning; The fol-
lowing- Is an abstract:

'The firing problem Is a difficult one,
and the inventor should discover two
things. First, to aim for the most prac-
tical result; and, second, to attack the
main difficulties at the start. In looking-fo- r

the most practical result we must
acknowledge that the dirigible balloon Is
worthy of seme consideration, because It
Is thus possible to thus support a weight
In the air and to move It about at a slow
or moderate speed.

"There may be as much use for such
machines as there is for semistatlonary
boats. But if we look no further we can
hardly be said to have at all considered
the real problem of aerial flight.

"Wbat is, therefore, the most practi-
cable side of this problem? What difficul-
ties may be avoided so as to simplify the
problem and yet leave its solution of
great practical value?

"It would seem, in the first place, wise
to eliminate the question of motive power,
03 that can be supplied in any quantity
by a trolley running on a pair of parallel
conductors, as Is now done on some street-
car lines. Of course, the flying machine
would operate above Instead of below the
conductors. .Whether It may be possible
eventually for a flying mahlne to carry its
own power for long distances must be left
for the future to determine. The remain-
ing part of the problem Is sufficient for
present effort,

"A flying machine operating by trolley
would be a useful Invention, as It would
dispense with all tracks, except those for
landing places. Now, as to the main dif-
ficulty. It Is without doubt that.of starting
and stopDlng. and it Is safe to Bay that
when this Is overcome the flying machine
will become practicable,

'Therefo'e, with fcrce supplied from a
trolley, or from an overhead source, such
as a cable stretched between high towers,
let the endeavor be to develop a machine
which can slowly and surely rise from the
ground and as slowly and safely descend
again. Such a machine must necessarily
be controlled by an automatic balancing
devrtce.

"The question of propulsion by propeller
or osdlatlng wrags Is to some extent one
of function. It Is known that paddle
wheels are more economical than pro-
pellers, as far as water friction is con-
cerned, but with unlimited power this will
not be a vital question, and the propeller
would seem most desirable."

MORE ARRIVALS REPORTED.

Late arrivals at the convention of sci-
entists yesterday were as follows:

Perclval Lewis. Berkeley. CaL
J. C. Cooper. Topeka. Kas.
C. WP.Iard Haves, Washington, D. C.
Frederick S. Wright. Houghton, Mich.
Maurice RIckcr, Burlington. la.
E. A. Klrkpatrick, FItchburg. Mass,
8 F. Emmons, Washington. D. C.
Albert B Reagan. Blrmlneton. Ind.
H. C Wilson, Northfleld. Minn.
C. R. Van HIse, Madison. Wis.
R. J. Burrill.Urbana. I1L
0. D. Marlatt, Washington, D C.
H. L. Rletz. Urbana, 111

Frederick L. Ransome, Washington,
D. C.

Ralph S. Farr. Ithaca. N. Y.
1. P, S'mpson. Palmer. TO.
R. H. McKee, Lake Forest. I1L
Charles Robertson, CarllnvlIIe, PI.
Charles H-- Ashton. Lawrence, Kas.
Benjamin W.- Snow. Madison. Wis.
H. Dlemer. Lawrence. Kas.
G. M. Tucker, ColumKa. Mo.
C. H. Hughes, St-- Louta.
S W. Wllllston Chicago.
W. A, McBetlu.Terre Haute. IndV
George "E.McC!ure. St, Louis.
George Frederick. Wr ght, Obcrlta, O.
O. MZ Oleson. Fort Dodge, la.
A. C. Bernayv
C U. Mees. Terre Haute, led-- ,
Carl Bark. St, LoufcC
Robert Moore. St, Louis. ,
Adoloh Alt. Sr Lotus. .

John S. Wright,, Ind!anapol!a.:
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